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XXVII. An Inquiry into the probable Par* 
allax , and Magnitude of the fixed Stars , 
from the Quantity of Light which they afford 
us-, and the particular Circumfiances of 
their Situation , by the Rev . John Michell, 
B. D. F. R. S. 

Read May 7, and rTT’4 HOUGH no man can at pre- 
14, 1767. lent doubt, that the want of a 

fenfible parallax in the fixed ftars, is owing to their 
immenfe diftance, yet it may not perhaps be dis¬ 
agreeable to fee, that this diftance is farther confirmed 
by other circumfiances j for let us fuppofe them to 
be, at a medium, equal in magnitude and natural 
brightnefs to the fun, to which they feem in all 
refpe£ts to be analagous. And, having laid this 
down as a foundation to build upon, let us inquire 
what would be the parallax of the fun, if he were 
to be removed fo far from us, as to make the quantity 
of the light, which we fhould then receive from 
him, no more than equal to that of the fixed ftars. 
In order to do this with accuracy, it would be proper to 
compare the quantity of light; which we at prefent 
receive from him, with that of the fixed ftars, by 
ibme fuch methods, as are made ufe of by Monfieur 

Bouguer 
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Bouguer in his 'Traitt d’Optique a ; but as my prefent 
purpofe does not require any fuch exadtnefs, I (hall 
deduce it in a more grofs way from fadts already 
well known. I (hall aflume Saturn then in oppofi- 
tion, exclufively of his ring (and when the earth and 
he are at their mean diftances from the Sun) as equal 
or nearly equal in light to the mod luminous fixed 
Aar. Now the mean difiance of Saturn from the 
Sun, being equal to about 2082 of the $un*6 
femidiameters, the denfity of the Sun’s light, at 
Saturn, will confequently be lefs than at his own 
Airface, in the proportion of the (quare of 2082 (or 
4334724) to 1. If Saturn therefore was to refledt 
all the light, that falls upon him, he would be lefs 
luminous in the fame proportion; but, befides this 
difference in his brightnefs, his apparent diameter, in 
oppofition, is at moft but 105th part of that of the 
Sun, and confequently the quantity of light, which 
we receive from him, muft again be diminifhed in 
the proportion of the fquare of 105 (or 11025) 
to 1. If we multiply thefe two numbers together, 
we (hall have the whole of the light of the Sun to 
that of Saturn (upon the fuppofition of his refleding 
all the light, that falls upon him) as the fquare of 
nearly 220000 (or 48,400,000,000) to 1; and re¬ 
moving the Sun to 220000 times his prefent diftance, 
he would Aill appear at leafi as bright as Saturn, and 
his whole parallax upon the diameter of the earth’s 
orbit would be lefs than two feconds. This muft 
confequently be affirmed for the parallax of the 
brighteft of the fixed ftars, upon the fuppofition that 
their light does not exceed that of Saturn. 

a This work was publifhed at Paris in 1760. 
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By a like computation we (hall find, that the 
diftance, at which the Sun would afford us as much 
light, as we receive from Jupiter, is not lefs than 
46000 times his prefent diftance, and his whole 
parallax, in that cafe, upon the diameter of the 
earth’s orbit, would not be more than nine feconds, 
the light of Jupiter and Saturn, as feen from tho 
Earth, being in the ratio of about 22 to 1, when they 
are both in opposition, and fuppofing them to reflect 
equally in proportion to the whole of the light that- 
falls upon them. 

But if Jupiter and Saturn, inftead of reflecting the- 
whole of the light, that falls upon them, fhould in 
faCt refleCt only a part of it, as for example, only a 
fourth or fixth (and this may very poflibly be the 
cafe), we mull then increafe the di fiances computed 
above, in the proportion of 2 or 24 to 1, to make 
the Sun’s light no more than equal to theirs; and his> 
parallax would be lefs, in the fame proportion, than 
thofe already mentioned \ 

Upon the fuppofition then, that the fixed ftars are 
of the fame magnitude and brightnefs with the Sun, 
it is no wonder, that their parallax fhould have 
hitherto efcaped obfervation, fince, if this is the cafe, 
it could hardly amount to two feconds, and probably 


a The light, which we receive from the full Moon (according. 
toMonfieur Bouguer’sexperiments in the work above-mentioned), 
is only a 300000th part of that which we receive from the Sun, 
whereas it ought to amount to no lefs than a 45000th part of it, 
according to the principles, which we have made ufe of in com¬ 
puting the quantity of light derived from Jupiter and Saturn j fo 
that the Moon, as appears from thefe experiments, refle&s no more 
than between a fixth and a feventh part of the light that falls 
upon her. 


not 
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not more than one in Sirius himfelfj though he 
had been placed in the pole h of the ecliptic, and in 
thofe, that appear much lefs luminous, fuch for ex¬ 
ample as y draconis, which is only of the third magni¬ 
tude, it could hardly be expected to be fenfible with 
fuch inftruments as have hitherto been ufed in fearch 
of it. 

We have affumed the magnitude of the fixed 
ftars, as well as their brightnefs, to be equal to thofe 
©f the fun; it is however probable, that there may 
be a very great difference amongft them in both 
thefe refpe&s; and how much foever we may there¬ 
fore be wide of the truth, in attempting to fix the 
diftance of particular liars from this reafoning, yet 
there is a very great probability, that their mean 
diflances, fettled by this method, will not be much 
out, fome exceeding and fome falling fhort of it. 
And perhaps the confideration, that a ftar mull be a 
thoufand times as great, cceteris paribus , to appear 
equally bright, if it is placed at ten times the diftance, 
may ferve to make it probable, that the limits of the 
errors, which we are likely to commit, in judging 
by fuch a rule, are not fo great as we might other- 
wife imagine them to be. 

With regard to the difference there may be in the 
native brightnefs of different liars, though it is pro¬ 
bably very confiderable, yet I think we can hardly 
fuppofe, that it is equal to their difference in magni¬ 
tude, at leaft if we except thofe, which are fubje<ft to 
certain changes, and which for that reafon we may 
fuppofe to be luminous in fome parts of their furfaees 

b The latitude of Sirius being only 39 0 33', his parallax will be 
a little lefs than two thirds of the whole parallax, 

only. 
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only. In other inftances we may perhaps judge in 
ibme degree of the native brightnefs of different 
flars with refped to one another by their colour; 
thofe, which afford the whitch light, being probably 
the moft luminous \ 

* We have at prefent no means of judging of the comparative 
brightnefs of the Sun and of the fixed ftars, in proportion to their 
refpe&ive fizes, excepting from the comparifon of the Sun’s bright¬ 
nefs with that of our common fires; but the Sun’s light exceeds the 
light of our brighteft fires in fo very great a proportion, (viz. of fome 
thoufands to one) that we want fome middle terms to be able to 
form any analogy, which might ferve to carry us farther. We 
find however in general, that thofe fires, which produce the 
whited light, are much the brighted, and that the Sun, which 
produces a whiter light than any fires we commonly make, vaftly 
exceeds them all in brightnefs ; it is not therefore improbable, 
from this general analogy, that thofe dars, which exceed the Sun 
in the whitenefs of their light, may alfo exceed him in their native 
brightnefs; now this is the cafe with regard to many of them ; 
and, on the contrary, there are fome that are of a redder colour. 

If however it fhould hereafter be found, that any of the dars 
have others revolving about them (for no fatellites fhining by a 
borrowed light could poflibly be vifible), we fhould then hare the 
means of difeovering the proportion between the light of the 
Sun, and the light of thofe dars, relatively to their refpe&ive 
quantities of matter; for in this cafe, the times of the revolutions, 
and the greated apparent elongations of thofe dars, that revolved 
about the others as fatellites, being known, the relation between 
the apparent diameters and the denfities of the central dars 
would be given, whatever was their diftance from us: and the 
a&ual quantity of matter which they contained would be known, 
whenever their diftance was known, being greater or lefs in the 
proportion of the cube of that diftance. Hence, fuppofing them 
to be of the fame denfity with the Sun, the proportion of the 
brightnefs of their fuffaces, compared with that of the Sun, 
would be known from the comparifon of the whole of the light 
which we receive from them, with that which we receive from 
the Sun 5 but, if they fhould happen to be either of greater or 
lefs denfity than the Sun, the whole of their light not being 
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As far then as we can guefs at the parallax of the 
fixed ftars from the principles above laid down, we 
may reafonably expert, that it (hould be exceedingly 
fmall even in thofe of the firft magnitude; yet, 
belides the probability, that fome of them may be 
either lefs, or lefs luminous than the Sun, it is not fo 
fmall as to leave us altogether without hopes, that we 
may fome time or other be able to difcover it in fome 
of them; for I think it is not impracticable to con- 
ftruCt inftruments, capable of diftinguifhing even to 
the 20th part of a fecond, provided the air will 
admit of that degree of exaCtnefs; but fuch inftru¬ 
ments muft be upon a plan a good deal different 
from thofe hitherto made ufe of, as they would other- 
wife be not only vaftly too expenfive, but alfo much 
too great and unweildy to be of any ufe. 

But whatever room there may be to hope, that 
we may fome time or other be able to difcover the 
parallax of a few amongft the fixed ftars, yet at the 
fame time it feems probable, that we fliall never 
be able to difcover any fenfible magnitude in their 
apparent diameters, which in Sirius himfelf, if he 
is not of lefs native brigbtnefs than the Sun, muft be 
confiderably lefs, whatever be his parallax, than the 


affected by thefe fuppofitions, their furfaces would indeed be more 
or lefs luminous, accordingly as they were, upon this account, lefs 
or greater ; but the quantity of light, correfponding to the fame 
quantity of matter, would ftill remain the fame. 

The apparent diftances, at which fateliites would revolve about 
any ftars, would be equal to the femiannual parallaxes of thofe 
ftars, feen. from plane,s revolving about the Sun, in the fame 
periodical times with themfelves, fuppofing the parallaxes to be 
fuch, as they would be, if the ftars were of the fame fize and 
denfity with the Sun. 

4 hundredth. 
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hundreth, probably than the two hundreth part of a 
fecond; fo that it would fcarcely be diftinguifbable 
with a telefcope, upon the former fuppofition, that 
fhould magnify fix, or, upon the latter with one, that 
fhould magnify twelve thoufand times. 

Nor can we well expedt to find their apparent 
diameters from any occultation by the moon, finoe 
a diameter of the hundredth part of a fecond would 
be covered by the moon, if it entered diredtly, in lefs 
than the fiftieth part of a fecond of time, and there¬ 
fore a ftar can hardly enter fo obliquely, as to appear 
to vanifh by degrees ; no ftar probably; which the 
moon can pafs over, fubtending an angle half fo 
great. A ftar might however appear to vanifh by 
degrees in an occultation by the planet Venus, efpe- 
cially if the occultation was to happen only a little 
before or after either ftation; but this is an event, 
which can occur fo very feldom, that little is to be 
expedited from it; and if Venus fhould be furrounded 
with an atmofphere, which is probably the cafe, it 
might very poflibly then be of no fervice at all. For 
the fame reafons alfo it is probable, that nothing can 
be determined from occukations by any of the reft 
of the planets, which upon other accounts are ftill 
lefs proper for the purpofe than Venus. 

There feems to be little chance therefore of dif- 
coverirtg with certainty the real fize of any of the 
fixed ftars, and we muft confequently be contented to 
deduce it from their parallax (if that fhould ever be 
found) and the quantity of light which they afford us, 
compared with that of the Sun. And in the mean 
time, till this parallax can be found, or fbmething elfe 
may arife to furnifh us with a more general analogy, 
i we 
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we can only fu'ppofe them, at a medium, to be equal 
in Size to the Sun, this being the beft means, which 
we have at prdertt of forming Come probable con- 
jedfufe concerning the extent of the vifible univerie-. 
That we may be the better enabled to do this, it 
feems to be an objedt worth the attention of Aftra- 
namers, to enquire into the exadt quantity of light, 
which each liar affords us feparately, when compared 
with the Sun; that, inftead of distributing them, as 
has hitherto been done, into a few ill defined claffes, 
they may be ranked with precifion both according 
to their refpedtive brightnefs, and the exadt degree 
of it. 

A Catalogue of the Stars formed upon this plan, 
would anfwer Several good purpofes; for, befides 
giving us a more juft and certain notion of their 
general diftarices, it would perhaps help us, efpecially 
if the parallax of a few amongft them fhould he 
discovered like wife, to trace fome analogies in their 
Situation, which might enable us to determine both 
their distances, and other circumftances relating to 
them, with ftill more probability; and it would be a 
(landing regifter, by which future Afixonomers might 
inform themftlves of many variations, of which we 
are now ignorant for want of an ancient regifter of 
that kind. 

From what has been faid above, I think it is very 
probable, that we (hall not be a great way from 
the truth in estimating the whole parallax of Sirius 
at one fecond, fuppofing him to be of the fame fize 
and native brightnefs with the Sun; this therefore I 
Shall afliime as a Standard, till fome better experiments 
Shall inform us more exadtly of the quantity of his 

Vol. LVII. I i light. 
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light. Now, according to the bell judgment I have 
been able to make from fome grofs experiments*, the 
quantity of light which we receive from Sirius does 
not exceed the light which we receive from the lead: 
fixed liars of the lixth magnitude in a greater pro¬ 
portion than that of 1000 to t, nor in a lels propor¬ 
tion than that of 400 to 1; and the fmaller liars of 
the fecond magnitude feem to be about a mean pro 
portional between the two. Hence the whole par¬ 
allax of the leaf! fixed liars of the lixth magnitude, 
fuppoling them of the fame llze and native brightnefs 
with the Sun, fhould be from about z ,n to t,'") and 
their diftance from about eight to twelve million times 
that of the Sun : and the parallax of the fmaller 
liars of the fecond magnitude, upon the fame fup r 
politico, fhould be about 12'", and their diftance 
about two million times that of the Sun. 

1 have hitherto argued about the diftances of the 
fixed liars, upon the fuppofition of their being of the 
fame fize and brightnefs with the Sun ; and, if this 
was really fo, thofe which appear the brighteft mull 
be the neareft to us. That this is in general the cafe,. 
1 fnppofe, will be very readily allowed; for, though 
it is true, that a much greater degree of real mag¬ 
nitude may compenfate for the greatnefs of diftance, 
and there is no reafon for affigning any one limit to 
them rather than another; yet, when it is as likely 
that the largeft liars fhould be in any one part of 
fpace as in any other, the probability in favour of 
this hypothefis is very great : the real motions alfo, 
which have been obferved amongft feveral of the 
brighteft of the fixed liars, is another argument to 
the fame purpofe; and we lhall find it ftill farther 

confirmed 
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confirmed by very ftrong arguments of analogy drawn 
from the crrcumftances of the particular fituation of 
the ftars in the heavens. 

It has always been ufual with Afironomers to dif- 
pole the fixed ftars into conftellations: this has been 
done for the fake of remembering and diftinguifhing 
them, and therefore it has in general been done merely 
arbitrarily, and with this view only > nature herfelf 
however feems to have diftinguiftied them into groups. 
What I mean is, that, from the apparent fituation of 
the ftars in the heavens, there is the higheft pro¬ 
bability, that, either by the original a£t of the Creator, 
or in confequence of fome general law (fuch perhaps 
as gravity) they are collected together in great num¬ 
bers in fome parts of fpace, whileft: in others there are 
either few or none. 

The argument, I intend to make nfe of, in order 
to prove this, is of that kind, which infers either 
defign, or fome general law, from a general analogy, 
and the greatnefs of the odds againft things having 
been in the prefent fituation, if it was not owing to 
fome fuch caufe. 

Let us then examine what it is probable would have 
been the lead apparent diftance of any two or more 
ftars, any where in the whole heavens, upon the fup- 
pofition that they had been fcattered by mere chance, 
as it might happen. Now it is manifeft, upon this 
fuppofition, that every ftar being as likely to be in any 
one fituation as another, the probability, that any one 
particular ftar fhould happen to be within a certain 
diftance (as for example one degree) of any other 
given ftar., would be reprefented (according to the 
common way of computing chances) by a fraction, 

I i 2 whofc 
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whole numerator would be to it’s denominator*, as a 
circle of one degree radius, to a circle, whole radius 
is the diameter of a great circle (this laft quantity 
being equal to the whole furface of the fphere) that 

. . M . I. — ■. ..O- 

is, by the fraction 60 — , or, reducing it to a 
6875.5' * 

decimal form, .000076154 (that is, about 1 in 13131) 
and the complement of this to unity, viz. .999923846, 

or the fradion 11 1 32 will reprefent the probability 

that it would not be fo. But, becaufe there is the 
feme chance for any one liar to be within the dillance 
of one degree from any given liar, as for every other, 
multiplying this fraction into itfelf as many times 
as lhall be equivalent to the whole number of liars, 
of not Jefs brightncfs than thofe in queftion, and 

putting n for this number, .999933846” or the fradion 

111321 will reprefent the probability, that no one of 
j 3131 

the whole number of liars n would be within one 
degree from the propofed given liar 3 and the com¬ 
plement of this quantity to unity will reprefent the 
probability, that there would be fome one liar or 
more, out of the whole number n, within the dillance 
of one degree from the given liar. And farther, 
becaufe the feme event is equally likely to happen to 
any one ft a r as to any other, and therefore any 
one of the whole number of liars n might as well 
have been taken for the given liar as any other, we 
mull again repeat the laft found chance n times, and 

confequently 


I 
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eonfequently- the number .999923846*1", or the fra&ion 

will reprefent the probability, that no where, 

in the whole heavens; any two ftars, amongft thofe 
in queftion, would be within the didance of one 
degree from each others and the complement of 
this quantity to unity will reprefent the probability of 
the contrary. 

By a like reafonlng, if we would compute the pro¬ 
bability, upon the fame fuppofition, that no.two ftars 
fliould be, one within the given diftance x, and the 
other within the given diftance z of fome one par¬ 
ticular ftar, we muft, firft, find the probability, that 
no ftar, of the whole number of ftars n, would be 
within the diftance# from the given ftar,. which will 

' a j*% 

be reprefented, as before, by the fraction 6875 - 5 , -^ | 

% 5 - 5 ' * 

and, fecondly, we muft find the probability, that no 
ftar, of the whole number of ftars n y would be 
within the diftance 2 from the given ftar, which, 
for the fame reafon, will be reprefented by the fraction 

n 

i and the complements of thefe to unity 

will reprefent the refpe&ive 1 probabilities of the con¬ 
trary : but the probability that two events Ihall both 
happen, is the product of the refpe&ive probabilities of 
thofe two events multiplied together ; if therefore we 
multiply the two Iaft mentioned complements toge¬ 
ther, we (hall have the. probability, that fome two 
ftars would be, one within the diftance x, and the 

other 
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other within the diftance z from the given ftar j and 
the complement of this to unity, will be the proba¬ 
bility, that it would not be fo: let us now fuppofe 

~ to reprefent this laft quantity, and, becaufe the fame 

event may as well happen in refpeft to any one ftar, 
as any other, multiplying this quantity into itfelf n 
times, according to the number of the ftars, we fhail 

have Z) reprefenting the probability, that no where, 

in the whole heavens, would be found any two ftars, 
one within the diftance x, and the other within the 
diftance z from the fame ftar. 

If now we compute, according to the principles 
above laid down, what the probability is, that no two 
ftars, in the whole heavens, fhould have been within 
fo fmall a diftance from each other, as the two ftars 
/3 Capricorni, to which I fhail fuppofe about 230 ftars 
only to be equal in brightnefs, we fhail find it to be 
about 80 to 1. 

For an example, where more than two ftars are 
concerned, we may take the fix brighteft of the 
Pleiades, and, fuppofing the whole number of thofe 
ftars, which are equal in fplendor to the fainted: of 
thefe, to be about 1500, we fhail find the odds to be 
near 500000 to 1, that no fix ftars, out of that 
number, fcattered at random, in the whole heavens, 
would be within fo fmall a diftance from each other, 
as the Pleiades are *. 

» The computations of thefe probabilities are as follow. 

The diftance between the tyvo ftars (3 Capricorni is fomething 
]efs than 3'4; according to the rule above laid down, therefore, 
if We fuppofe 230 ftars equal to thefe in brightnefs, the proba- 
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If, befides thefe examples that are obvious to the 
naked eye, we extend the fame argument to the fmaller 

bility, that no two ftars of that brightnefs will be found, any 
where in the whole heavens, within the diftance of 3' ^ from each 

other, will be reprefented by the fraftion 

From twice the Log, of 6875,5 [7.674.6086] then, fubtradl twice 
the Log. of 3.33 &c. [1*0457496] and the remainder 6.6288590 
will be the Log. of the number of times, that 3.33 &«.* is contained 

. ___ . . , - . 42546021^30X430' 

in 6875.5 V1Z * 4254603 times, ^nd confequently 

will be equivalent to the former fra&ion. From the Log. of 
4254602, fubtradfc the Log. of 4254603, and the remainder will 
be—.000000102, the proportional part for an unit in the number 
4254603: this multiplied into 230 times 230, or 52900, gives 
—.0053958, the Log. of the whoie quantity, which correfponds 
to the proportional part for an unit between 8b and 8 l ; this quan** 

tity therefore ^equivalent to the fradtion ^ nearJy, the comple¬ 
ment of which to unity is 

In the Pleiades, the five ftars Taygeta, Eledtra, Merope, Alcy¬ 
one, and Atlas are refpedtively at the diftances of n, 19f, 
24 f, 27, and 49 minutes from the ftar Maia nearly. From 
7.6746086, twice the Log. of 6875.5, then, as before, fubtradl 
2,0827854, twice the Log. of 11 (the number of minutes between 
Taygeta and Maia) and the remainder 5.5918232 will be the 
Log, of the number of times, that 77 z is contained in 6875.5* viz* 
390682 times; and confequently a fradtion, whofe denominator 
is this number, and whofe numerator is this number lefs by an 
unit, multiplied into itfelf 1500 times, will reprefent the probabi¬ 
lity, that no ftar out of 1500, fcattcred by chance in the whole 
heavens, would be within the diftance of 11 minutes from the 
ftar Maia. From the Log. of 390681 therefore fubtradt the 
Log. of 390682, as in the former example, and the remainder will 
be—.00000111, the proportional part for an unit in the number 
390682, which multiplied by 1500 will give us—.0016650 for 
the Log. of the probability fought. In like manner from 

ftars 
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ftars, as well thofe that are colleded together in 
clufters, fuch for example, as the Pracfepe Cancri, 

7.6746086 fubtra£t 25800692, twice the Log. of 19! (the 
number of minutes between Ele&ra and Maia) and the remainder 
will be 5 0945394, the proportional part for an unit correfponding 
to the natural number of which will be—-.000003495 and 1500 
times this quantity, or—.C052350 will he the Log. of the quan¬ 
tity, reprefenting the probability, that no ftar out of 1500 fcattered 
by chance would be within the diftance of 191 minutes from 
Maia. If we follow the fame rule for the three remaining ftars 
Merope, Alcyone, and Atlas, we {hall find the fimilar Logs, cpr- 
rcfponding to thefe to be—.0076650,.0^0395, aftd — 
.0330300 refpeftively. The natural numbers correfponding to 
thefe five Logs, taken in the fame order, are .996173, .988018, 
.982506, .977148, and .926766, which feverally exprefs the 
refpe&ive probabilities, that no ftars out of 1500 fcattered by 
chance, would be within the fame difiances, at which the five 
ftars above mentioned are found to be, from Maia. The com¬ 
plements of thefe quantities to unity .003827, .011982, .017494, 
.022852, and .073234, which feverally exprefs the refpe<ftivO 
probabilities, on the contrary, that fuch ftars would be found 
within the diftances above fpecified from the ftar Maia, muft all 
be multiplied together, to determine the probability, that thefe 
events ihould all take place at the fame time. The fum of the 
Logs, of thefe numbers is—9 + .1279139 or— 8.8720861, which 
is therefore the Log. of all thefe numbers multiplied together 5 
and fubtra&ing this number from o, or, what amounts to the 
feme thing, changing the fign, we fliall have the Log. of the 
number of times that this quantity is contained in unity, that is, 
about 74488COOO times 5 afra&ion, therefore, whofe denominator 
is this number, and its numerator unity, will reprefent the pro- 
bability in favour of all thefe events taking place together5 and a 
fra&ion, whofe denominator is the fame number, and its nume¬ 
rator the feme number lefs by an unit, will reprefent the proba¬ 
bility of the contrary. But, as this event might as well have 
happened to any other ftar as to Maia, we muft multiply this laft 
fraction into itfelf 1500 times, according to the fuppofed number 
of ftars, to find the probability, that it ftiould not have happened 
any where in the whole heavens. Now the proportional part for 
an unit upon this number is—.0000000005825, which multiplied 
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the nebula in the hilt of Perfeua’s fword, &c. as to 
thole ftars, which appear double, treble, &c. when feen 
through telefcopes, we fliall .find it ftill infinitely more 
conclufive, both in the particular inftances, and in 
the general analogy, arifing from the frequency of 
them. 

We may from hence, therefore, with the higheft 
probability conclude (the odds againft the contrary 
opinion being many million millions to one) that 
the ftars are really collected together in clufters in 
fome places, where they form a kind of fyftems, 
whilft in others there are either few or none of them, 
to whatever caufe this may be owing, whether to 
their mutual gravitation, or to fome other law or 
appointment of the Creator. And the natural con- 
clufion from hence is, that it is highly probable in 
particular, and next to a certainty in general, that 
luch double ftars, &c. as appear to confift of two 
or more ftars placed very near together, do really 
confift of ftars placed near together, and under the 
influence of fome general law, whenever the pro- 

by 1500 gives us—.00000087377, the proportional part for an 
Unit in fomewhat more than 49600b. 

But it muft be obferved, that this number is fmaller than it 
ought to be upon two accounts; for, in the firft place, this 
method of computation gives only the probability, that no five 
ftars would be vvithin the diftance above fpecified from a fixth* 
if they occupied the largeft fpace, they poffibly could do, under 
that limitation^ and fecondly* we have made no allowance upon 
account of the different iUagnitudes, which* if it had been 
attended to* would have given a fomewhat greater refold iThefe 
confiderations, however would have made the reafoniftg a good 
deal more intricate * and we have no need to defeend to minutiae* 
a difference in the proportion of 10 to 1 not at all affe&ing the 
general conclufion. 
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bability is very great, that there would not have been 
any fuch ftars fo near together, if all thofe, that 
are not lefs bright than themfelves, had been fcattered 
at random through the whole heavens. 

After what has been faid, it will be natural to 
inquire, whether, if the ftars are in general colledted 
into fyftems, the Sun does not likewife make one of 
fome fyftem ; and which are thofe, amongft the 
fixed ftars, that belong to the fame fyftem with him- 
felf. Now, fuppofing the ftars of one fyftem to be, 
in general and at a medium, of the fame fize and 
brightnefs with thofe of another, the number of ftars 
of any one apparent magnitude would bear the fame 
proportion to the number of ftars of any other 
apparent magnitude, as they would', do, in cafe all the 
ftars were fcattered uniformly, and not in fyftems, pro¬ 
vided the eye was not placed in or near td one of thofe 
fyftems. And, in this cafe, the brightnefs decreafing, 
as the fquare of the diftance inverfely, and the fphere, 
in which they are included, increafing, as the cube 
of the diftance diredUy, the number of ftars of any 
one degree of brightnefs and upwards, fhould be, as 
the cube of the fquare root of that brightnefs. Sup- 
pofing then the fainteft of the 2000 brighteft ftars 
to be lefs bright than the fainteft of the firft jq, 
in the proportion of about 30 to 1 (and I think the 
difference is not left than this) this number is fmaller, 
than we might have expedfed, if the Sun was not one 
of a fyftem, in the proportion of 2000 to ahout 
J2000 or 1 to 65 but I fhall lay the left ftrefs upon 
this argument, for want of a more certain determina¬ 
tion of the proportion of light, which we receive 
from the ftars of different magnitudes. 
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If, however, upon a more accurate examination, it 
fhould be found, that the quantity of light above 
affigned is not far from the truth, or if the difference 
of light fhould be greater than I have fuppofed it 
to be (in which cafe the argument will be ftill 
ftronger) j this will add a confiderable degree of weight 
to the other arguments drawn from analogy, in favour 
of the Sun’s making one of a fyftem of ftars. 

If we would now inquire, which are probably thofe 
ftars, which compofe part of the fame fyftem with 
the Sun j though it will not be pofiible to point them 
out with certainty, yet there are fome marks, by 
which we may, with great probability include fome 
andexclude others, whilft the reft remain more doubt¬ 
ful. Thofe ftars which are found in clufters and 
furrounded with many others at a fmall diftance from 
them, belong probably to other fyftems and not to 
ours. And thofe ftars, which are furrounded with 
nebulae, are probably only very great ftars, which, 
upon account of their fuperior magnitude, are fingly 
vifible, whilft the others, which compofe the remain¬ 
ing parts of the fame fyftem, are fo fmall as to efcape 
our fight. And thofe nebulas, in which we can dif- 
cover either none, or only a few ftars, even with the 
afliftance of the beft telefcopes, are probably fyftems, 
that are ftill more diftant than the reft. 

The Pleiades, as they appear to the naked eye, 
have been fhewn above to be probably a fyftem by 
themfelves; and if we examine them ftill farther 
by means of telefcopes, we fhall find, that they are 
furrounded with fo large a number of fmaller ftars, 
as to increafe the odds againft the contrary opinion 
many millions to one. Now fuppofing the Pleiades 
K k 2 to 
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to be in reality a fyftem of ftars, the probability is at 
leaft, I fuppofe, an hundred to one, that no one 
amongft them, of thofe vifible to the naked eye, 
belongs to the fame fyftem with the Sun j but that 
thefe are only fuch ftars, as are greater than the reft. 
The exadt quantity of this probability depends upon 
the number of ftars, vifible to the naked eye, belong¬ 
ing to this fyftem j the proportion, that the fpace 
occupied by the Pleiades bears to the whole heavens} 
and laftly, how far the fituation of any one of the 
Pleiades falls in with the general analogy of the ftars 
compofing this fyftem, if any fuch general analogy 
fhould appear. 

As the nebulae, and fmaller conftellations, compofed 
of a great number of ftars, within a fmall diftance 
from one another, belong probably to other fyftems; 
fo thofe, which being placed at greater diftances from 
each other compofe the larger conftellations, and fuch 
as have few or no fmaller ftars near them, when 
examined with telefcopes, belong probably to our 
own fyftem. Moft of the ftars of the firft and 
fecond magnitude have this criterion to diftinguilh 
them as belonging to the fame fyftem with the Sun, 
hefides feveral other circumftances, fuch as their 
greater brightnefs j the proper motions a , that have 

* The apparent change of fituation, that has been obferved 
amongft a few of the ftars, is a ftrong circumftance in favour of 
thofe ftars being fome of the neared to us. This apparent change 
of fituation may be owing either to the real motion of the ftars 
themfelves, or to that of the Sun, or partly to the one, and partly 
to the other. As far as it is owing to the, latter (which it is by 
no means improbable may in fome meafure be the cafe) it may be 
confidered as a kind of fecular parallax, which, if the annual 
parallax of a few of the ftars fhould fome time or other be dis¬ 
covered, and the quantity and diredtion of the Sun’s motion 
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been obferved amongft fome of them ; their being 
more numerous, than we might naturally expert 
in proportion to the fmaller ftars, if they did not 
compofe a part of the fame fyftem with our- 
felves, &c. 

Befides the brighter ftars, it is probable there are 
many of thofe of the fmaller magnitudes alfo, that 
belong to the fame lyftem with the Sun. Now, if 
this fhould be the cafe, many of them being only 
fainter upon account of their lefs real magnitude, we 
may ftand the fame chance of finding a parallax 
amongft fome of tbefe, as amongft the brigheft ones, 
provided we pitch upon fuch as happen to belong to 
our own fyftem: to direct us with fome probability 
to thefe, we have the circumftances above-mentioned 
of their compofing larger conftellations, and their 
having few ftars lying very near to them; and perhaps 
there may be ftill a little more realbn to fufpedt, that 
thofe ftars form a part of the fame lyftem with our- 
felvesj where, befides thefe circumftances, there have 
been obferved changes of brightnefs, &c. amongft 
feveral of them in the feme neighbourhood, fuch for 
inftance as the changes, which have been obferved 
amongft feveral of the ftars in the conftellations of 
the Swan, Caffiopeia, &c. We may, I think, alfo 
venture to add to thefe moft of thofe ftars, that are 
of a redder hue than the reft, as it is probable that 
they are a good deal bigger,, in proportion to their 
brightnefs, than the whiter ftars [fee the laft note 

(hould be difcovered like wife, might ferve to inform us of the 
diltances of many of them, which it would be utterly impoffihte 
to find out by any other means. 
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but two]. Many of them alfohave been obferved to 
have a proper motion of their own, which with 
feveral other concurrent circumftances tends to make 
it highly probable, that they are fome of the neareft 
to us. 

Having thus endeavoured to eftablilh the probabi¬ 
lity, that the Sun is one of a fyftem of liars, placed 
by themfelves in this part of the univerfe, I lhall 
next inquire into fome of the confequences of this 
hypothecs. Now if this is the cafe, and we fuppofe 
the whole number of ftars, which belong to this 
lyftem only (excluding thofe which belong to others), 
to amount to about ipoo, we lhall find it to be an 
even chance, that the parallax of the neareft amongft 
them does not exceed the parallax of one half that 
number in a greater proportion than that of 9 to 1, 
ftippofing the Earth to be placed in or near the centre 
of the whole fyftem; nor in a greater proportion 
than that of about 12 to 1, fuppofing it to be placed 
very near the edge of the fyftem; for fuppofing 2-000 
points to be placed within a fphere of any given 
magnitude, and that they are equally indifferent to 
every part of that fphere, if we affume any one of 
thefe points as a centre, we lhall find, according to the 
known dodtrine of chances, that there is an equal 
degree of probability whether any one of the reft 
lhall or lhall not fall within a fphere, defcribed about 
the point affumed, of about feven ten thoufandths of 
the fize of the whole fphere; but the radius of fuch 
a fphere is about ^or a little lefs than ^ of the 
radius of the whole fphere, that is about ~ of the 
radius of a fphere of half the fize of the greater one; 
and therefore a fphere, of about nine times this radius, 

will 
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will include half the greater fphere, if its centre be 
affirmed near the centre of the greater fphere, and a 
fphere of twelve times this radius will include half 
the greater fphere, if the point be affirmed alrnoft in 
the furface of it. 

If we affiime the ftars belonging to our own fyftem 
to be about 1000 j fince they are in all refpedts fimilar 
to the Sun (excepting perhaps fuch amongft them as 
are liable to frequent changes), and we have nothing 
to determine us to one magnitude rather than another, 
we may moft reafonably fuppofe the magnitude of the 
Sun to be a medium amongft the whole number. 
Upon this fuppofition, he will probably rank only 
with the ftars of the fourth magnitude; and his light 
therefore, if he was removed to the medium diftance 
of the other ftars (viz. a diftance equal to the radius 
of the fphere, that would include half the ftars of 
our own fyftem) would hardly, I think, exceed a 
zooth part of the light of Sirius; and confequently, 
if the parallax of Sirius would be about one fecond, 
if he was of the fame fizeand native brightnefs with 
the Sun, it will be an equal chance, that the parallax 
of one half of the ftars, belonging to this fyftem, is 
not lefs than one fecond divided by the fquare root of 
200, that is a little more than 4?"•, and it will like- 
wife be an equal chance, that the parallax of no one 
amongft them exceeds between 9 and iz times that 
quantity, or a little more than two thirds of a 
iecond. 

If, inftead of 1000 ftar9, we fuppofe the whole 
number, belonging to this fyftem, to be only about 
350, the Sun will, then, if he is of a medium fize 
amongft them* rank probably with the ftars of the 

third 
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third magnitude, and his light, at a medium diftaftee, 
upon this hypothecs, would be, I apprehend, about 
a 50th part of that of Sirius. And therefore, accord¬ 
ing to tnereafoning above,, we fhould then find it an 
equal chance, that the parallax of one half of thefe 
350 ftars would not be lefs than about 8'" 4; and 
there would be the fame chance, that the parallax of 
no one amongft them would be more than between 
50'" and about 1". 

In the former fuppofition of 1000 ftars j the 
apparent magnitude of the Sun, when removed to 
the medium diftance; &c. it feems not improbable, 
that the biggeft ftar in the fyftem may perhaps exceed 
the Sun, in the proportion of about 1000 to i} and 
in the latter fuppofition of 350 ftars, &e. that it may 
perhaps exceed the Sun, in the proportion of about 
120 to 1. 

In whatever proportion the diameter of the Sun is 
greater or lefs than the medium we have taken for it 
in the fuppofitions above, in the fame proportion will 
the parallaxes be mcreafed or diminifhed; and in the 
inverie triplicate of that proportion muft their mag¬ 
nitudes be diminifhed or increafed. 

Let us now examine the circumftances of the Plei¬ 
ades ; and, adorning the refpe&ive diitances of the 
ftars, compofing that fyftem, from each other to be, 
at a medium, equal to thofe of our own, let us lee 
what will be the confequences of this fuppofition. 
Now, if the Pleiades do not extend farther in the 
dire&ion of a line drawn between the Earth and them, 
than in a dire£tion at right angles to that line (which, 
from their compofing a fyftem, we have a right to 
ftippofe they do not) we can hardly allow the mean 
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diftance of* thofe, that are next to each other, 
amongft the fix ftars vifible to the naked eye, to be 
greater than what would fubtend an angle, if feen 
diredtly from the earth, of about forty or fifty minutes. 
And confequently the diftance between them and the 
earth would be about 70 times that diftance, and 
their apparent brightnefs, feen from thofe that are 
next to each other, muft be about 4900 times as 
great, as it appears to us •, But y of the Pleiades, if I 
judge rightly, is not fainter than Sirius in a greater 
proportion than that of about 100 to i ; this ftar 
therefore muft appear brighter to the neareft of thole 
fix, which are vifible to the naked eye, than Sirius 
does to us, in the proportion of about 49 to 1. Let 
us now fuppofe all the ftars belonging to the Pleiades, 
as well thofe difcoverable with telefcopes, as thofe 
which are vifible to the naked eye, to be contained 
within a lphere, whofe apparent diameter at the 
earth is two degrees j and confequently the mean 
diftance of them from a Ipedtator placed fomewhere 
amongft them, as it might happen, would fubtend an 
angle, when feen direttly from the earth, of about a 
degree. Since therefore we have fuppoled the diftances 
of the ftars of our own fyftem to be, at a medium, 
equal to thofe of the Pleiades, and confequently their 
mean diftances from the earth to fubtend at the Plei¬ 
ades an angle of one degree, we lhall have the 
diftance of the Pleiades about 57 times as great as 
the mean diftance of the ftars of our own fyftem, 
from the earth. Hence, if the biggeft of the ftars 
of our own fyftem Ihould be at this mean diftance 
from us, and Sirius Ihould be the biggeft, n of the 
Pleiades muft exceed it in the proportion of about 200 
Vol. LV 1 L L 1 to 



[ 258 ] 

to i; for removing Sirius to 57 times Jhis prefent 
diflance, his light would then be fainter than it is, 
in the proportion of 3249 to 1, that is, fainter than q 
of the Pleiades in the proportion of 32.49 to 1, fup- 
pofing i) of the Pleiades, as above, to afford us a 
hundredth part of the light of Sirius; but the mag¬ 
nitude of ftars, fuppofing them equally luminous and 
their diflance to be given, is as the cube of the fquare 
root of their brightnefs; and therefore q of the Plei¬ 
ades, upon this fuppofition, muft be bigger than Sirius 
in the proportion of the cube of the fquare root of 
32.49 (that is 185) to 1. 

But I muft obferve, that according to general (and, 
I believe, I may fay univerfal) analogy in all thofe 
nebulae, in which we difcover ftars bigger than the 
reft, thefe ftars are placed towards the middle of 
their refpedive fyftems, and, if therefore the fame 
thing obtains with regard to our own fyftem, 
this will make q of the Pleiades ftill fomething 
greater. 

If the diflance of the Pleiades is greater than the 
mean diflance of the ftars of our own fyftem, in the 
proportion of 57 to t, it would be neceflary, in order 
to make ftars, of the fame real magnitude amongft 
the Pleiades, equally vilible to us with thofe of our 
own fyftem, to take in a pencil of rays of a greater 
diameter, than the pupil of the eye, in the fame pro¬ 
portion : this, after proper deductions for the lofs of 
light, could not well be effeded by an objed lens of 
lefs than two feet aperture. Now Dr. Hooke tells 
us, in his Micrographia, that, with a telefcope of 
twelve feet length, he difcovered in the Pleiades 78 
ftars, and, with longer telefcopes, many more 5 but 
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if a telefcope of twelve feet length, the aperture of 
whofe objedt lens was probably lefs than two inches, 
in created the number of vifible tears in the Pleiades to 
78, we may well fuppofe, that with an objedt lens 
of two feet diameter, they would amount to more 
than 1000. What this number would be mute depend 
however upon the gradation of real magnitude amongft 
the tears of that fyftem, to which there mute necef- 
farily be fome limit, and it is not therefore improbable, 
that obfervations of the increafe of the number of 
tears amongft the Pleiades, &c. with telefcopes of 
larger apertures, efpecially if this was carried on to 
very large fizes, might ferve to inform us of many 
circumftances, both with regard to this gradation, and 
perhaps fome other things, that would enable us to 
judge with more probability concerning the diftances, 
magnitudes, &c. of the tears of our own fyftem. 

If we now imagine a fpedtator amongft the Pleiades 
to take a view of this fyftem from thence, fuppofing 
the diftance, as before, 57 times the mean diftanceof 
our own tears, we Ihould appear to him as a nebula, 
in which there would be no tear bright enough to be 
diftinguiftiable by the naked eye j and with a telefcope, 
the aperture of whofe objedt lens was two inches, 
he would hardly, I fuppofe, be able to diftinguilh more 
than half a fcore tears at the utmoft. 

Having hitherto fuppofed the diftances of the tears 
of our own fyftem to be the fame with thofe of the 
Pleiades, and examined the appearances according to 
that hypothefis, let us now, inftead of their diftances, 
fuppofe their magnitudes to be the fame. This would 
make this fyftem, as teen from the Pleiades, to fubtend 
an angle of about twelve degrees inftead of two, 
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and about half a fcore of the biggeft liars would be 
there vifible to the naked eye; but a telefeope, whole 
object lens was of two inches aperture, would in 
that cafe, I apprehend, take in almoft all the liars 
belonging to this fyltem of the fourth magnitude and 
upwards. Thefe appearances fall in lefs, I think, 
with the general analogy of what we fee in the 
heavens, than the former fuppolition; but for want of 
more obfervations I cannot fay this with any certainty: 
in the mean time however till we have lomething 
farther to go upon, it may not perhaps be amifs to take 
a kind of medium between the two, and fuppofe the 
Pleiades to be at about twenty times the mean dillance 
of the liars belonging to our own fyllem, in which 
cafe v; will exceed the biggeft of thefe, in the pro¬ 
portion of about eight or ten to one j or it will exceed 
the Sun, according to our former fuppofitions of his 
being of a medium lizeamongft 1000 or 3.50 liars, in 
one cafe in the proportion of about eight or ten 
thoufand, and in the other, about a thoufand or twelve 
hundred to one; its parallax in the former cafe being 
about 36 //// and in the latter about 1 l s !". 

I lhall conclude this inquiry with one obfervation 
more, concerning the appearance of the liars of our 
own fyllem, as feen from great diftances. Whatever 
then the real dillance and magnitude of thefe liars 
may be, provided we have not been greatly out in 
aligning the proportion of their light in refpe£t to 
that of the Sun and one another, if they were to be 
feen from a dillance, at which the whole fyllem would 
not fubtendan angle of more than fix or eight minutes, 
it would appear only as a nebula, no lingle liar being 
vifible with perhaps any telefeope, that has ever yet 
3 been 
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been made} for at this diftance, the diftance between 
the earth and the biggeft ftar of this fyftem not fub- 
tending an angle of more than about three minutes 
(that is, about a twelve hundredth part of the radius) 
the ftars of this fyftem muft appear lefs luminous than 
they do to ourfelves, in the proportion of the fquare of 
1200 (or 1440000) to r. And fuppofing the light 
of Sirius to exceed that of the leaft vifible ftar in the 
proportion of about 1200 to r, the brighteft ftar there¬ 
fore would ftill require to have its light increafed in 
the proportion of 1200 to 1, before it would begin,.,to 
be diftinguiftiable. To do this would require a tele- 
fcope, that fhould take in a pencil of rays of a larger 
diameter than the pupil of the eye, in the proportion 
of 3 5 to 1, that is, a pencil of about a foot diameter, 
exclufive of deductions; for the pupil of the eye is 
not lefsthan.a third of an inch in diameter, in a clear 
ftar-light night, when there is no Moon; but to obtain 
fuch a pencil, we muft not make ufe of a refracting 
telefcope (with two lenfes only) of lefs than 15 inches, 
nor a refleCtor of lefs than nearly two feet aperture,. 
This may ferve to (hew us, that thofe nebulae, in which 
we cannot diftinguifh any ftars, may yet reafonably 
be fuppofed to confift of ftars, though too far diftant 
tobeftngly vifible ; fince this would be the cafe with 
our own fyftem, feen from as great a diftance as we 
may well fuppofe thofe nebulae to be from us, if we 
judge of it from the magnitude of the vifible area, 
which they occupy in the heavens. 

Of the twinkling of the fixed ftars . 

Having never yet feen any folution of the twink- 
ling of the fixed ftars, with which I could reft fatis- 
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fied % I (hall offer the following, which may not per¬ 
haps be found an inadequate caufe of that appearance; 
at leaft it has undoubtedly fome (hare ib producing 
it, efpecially in the fmaller liars. 

It is not, I think, unrealizable to fuppofe, that a 
lingle particle of light is fufiicient to make a fenfible 
impreffion upon the organs of fight. Upon this 
fuppofition, a very few particles of light, arriving at 
the eye in a lecond of time, will be fufiicient to make 
an objedt vifible, perhaps not more than three or four; 
for though the impreflion may be confidered as mo¬ 
mentary, yet the perception, occafioned by it, is of 
a much longer duration: this fufficiently appears 
from the well-known experiment of a lighted body 
whirled round in a circle, which needs not make many 
revolutions in a fecond, to' appear as one continued 
ring of fire. Hence then it is not improbable, that 
the number of the particles of light, which enter the 
eye in a fecond of time even from Sirius himfelf, may 
not exceed three or four thouland j and from liars of 
the fecond magnitude, they may therefore probably not 
much exceed an hundred. Now the apparent increqfe 
and diminution of the light, which we obferve in the 
twinkling of the liars, feems to be repeated at not very 
unequal intervals, perhaps about four or five times in a 
fecond : why may we not then fuppofe, that the in- 

a Some aftronomers have lately adopted, as a folution of this 
appearance, the extreme minutenefs of the apparent diameters 
of the fixed ftars, which, they fuppofe, muft, in confequence of 
this, be intercepted by every little mote, that floats in the air; 
but, that an objeft (hould be able to intercept a ftar from us, it 
muft be large enough to exceed the apparent diameter of the 
ftar by the diameter of the pupil of the eye; fo.that, if the 
ftar was a mathematical point, it muft ftill be equal in fixe to the 
pupil of the eye. 

equalities. 



[ a6 3 1 

equalities, which will naturally arife from the chance 
of the rays coming fometimes a little denfer and 
fometimes a little rarer, in fo fmall a number of 
them as muft fall upon the eye in the fourth or fifth 
part of a fecond, may be fufficient to account for this 
appearance ? An addition of two or three particles of 
light, or perhaps of a Angle one upon twenty, efpe- 
cially if there mould be an equal deficiency out of the 
next twenty, would I fuppofe be very fenfible : this 
feems at leaft probable from the very great difference 
in the appearance of liars, whole light is much lefs 
different than, I imagine, people are in general aware 
of; the light of the middle-moll liar in the tail of the 
great Bear does not, I think, exceed the light of the 
very fmall liar next to it, in a greater proportion than 
that of about fixteen or twenty to one; and Monfieur 
Bouger tells us, in his Traite d’Optique before-men¬ 
tioned, that he finds a difference in the light of objeds 
of one part in fixty-fix fufficiently diftinguilhable. 

It will perhaps be objected, that the rays coming 
from Sirius are too numerous to admit of a fufficient 
inequality, arifingfrom the common effect of chance, 
lb frequently as would be neceffary to produce this 
effed, whatever might happen in refped to the fmaller 
liars j but till we know what inequality is neceffary to 
produce this effed, we can only guefs at it either one 
way or the other; there is however another circum- 
llance, that feems to concur in the twinkling of the 
liars, befldes their brightnefs, and this is a change of 
colour. Now the red and blue rays being very much 
fewer, I apprehend, than thofe of the intermediate 
colours, and therefore much more liable to inequality 
from the common effed of chance, may help very 
much to account for this phenomenon, a fmall excefs 
Vol. LVII. L14 or 
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or defedt in either of thefe making a very fenfible 
difference in the colour. 

It will now naturally be alked, why the frequency 
of the changes of brightnefs Ihould not be often much 
greater, as well as fometimes lefs, than that above- 
mentioned, and why the interval of the fourth or fifth, 
or fome fuch part, ftiould be pitched upon, rather than 
the fortieth or fiftieth part of a fecond, or than a whole 
fecond, &c. for, according to the length or fhortnefs of 
the time affumed, the changes, that will naturally 
occur, from the effect of chance, will be fmaller or 
greater in proportion to each other. The anfwer to this 
queftion will, I think, tend to render the above lblution 
more probable, as well as to throw a good deal of light 
upon the whole fubjedt. The lengths of the times then 
between the changes of brightnefs, if I am not mif- 
taken, depend upon the duration of the perception 
before mentioned, occafioned by the impreffion of 
the light upon the eye, than which they feem to be 
neither much longer nor Ihorter. Whatever inequa¬ 
lities fall within a much Ihorter time than the conti¬ 
nuance of this perception, will neceffarily be blended 
together, and have no effedt, but as they compofe a 
part of the whole mafs; but thofe inequalities, which 
fall in fuch a manner as that they may be afiigned to 
intervals nearly equal to, or fomething greater than 
the continuance of this perception, will be lo divided 
by the imagination, which will naturally follow, and 
pick them out as they arife. 


END OF PART I. 



